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#112 0 0 3 -0 2 6 3 0 3 ^-v: 
[Iff 1 1 ■T^y^ytiT.-^i/:^ r-'j- "7 >7. ( Deinococcus radioduran 

SEQ ID NO: uzizwL<DT<ymm^^^'r^^y^^'^mfz{t^<Dm)^ 

PprA^ /c(i^<7)if>^-tc#^e^jt;^^i-^t;t#S/c{i^n<h|BjM 
DNA$I^Bff<7)^tti-^o 

ii^]^3tcfe«<7)DNAfi^»f<oiitm-^o 

lfi*5 5] T-M y J X ♦ ^ -y^j-T-'j- 7 ( Deinococcus radioduran 
s)S5^0PprA^ >/N°^®S 7t:^i'?-<7)if>t^ :feJ:m>prA^ ® J fcfi-g-fOifn- 

IBfit^i)^ SEQ ID NO: ncffi^or ^ 7 ^BE^iJ^^-t-?) ^ fc^±-!-<7)8lfn■ 
T•^) . W^Ji5lCfafg<7)DNAira®f(7)^^tBffl ^ h o 

[W*:^7] DNA§I^Bf^5)-tl^-g*LfcPprA^ y ^ fzli^<7:>m>i<7)^. 
PprA^ 7t:(i^(7)8ff>Trtc#M6t;i;|g'^1--i.J;L#:i7t:{i^nt 
IslM^^ft-^^Stt^^-r ^l3t#-7 yV^>h ^-^tf. »*Ji5t ;^z(i6tC|B^(7)DNA 
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[0 0 0 1] 

■^^m . DNAfltjj Iff ^ L It-^-t ^ T-M / 3 -7 X • ^ V ^ 7=-'^ 7 > X (D 
einococcus radiodurans ) a jfeOPprA:?^ ^^^^^^ ® ^'^$ffl-t•'2>DNA$I^3Jiff<7)t^{±i•/£H 
Mi-^^<7)T'^)^o ^^mittfz. mmMm^MML^-k-r^T^ y y -A 7. 

[0 0 0 2] 

3tf5lf^<7)tHv^^-e^>'5>DNA^^^t3'(*#Lf^ftt;'fEX.TV^< C:<h{i. ^tftc 

o 

[0 0 0 3] 

tmMm^mh^X\^^:hWM<D—^t^d:'^X\^^fZo ^<Dfzi6. DNAtill^DNAMI 

^in situ-coTtiiti-^ti^tf^r^anL. mmMm<D^y^^i\mmm^um^izm 
mmmizmmxh^ ^ nr # tzo 

[0 0 0 41 

, Radbl^ yy^^M. Brcal^ ^b'2>v^(iy -H2AX^ J: C/'^.TtL 
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hlilH^m^^^J^m^'tm^'^tz^.tiim (Petersen et al.. Nature, 414: 660-665. 2 
001) . H hai^^«J3ioV^rMrell^ >^^•^^®*^v^(iy-H2AX^ 
XZ/ZilhizmM^^^^^fL^^rm^^^fzWiUm (Limoli et al., Proc. Natl. Acad. 
Sci. USA, 99: 233-238, 2002) ^mi^tiX^^^^o 
[0 0 0 51 

Lt^^L^^tH^^^. C:n'b<7)DNAII^8lf<7)1tmtCiav^T(i. I^I^tttODNA^'^^S' 
{i^m-e^ DNA^-^^ K75q)NAM^t^fftc|t'^i-^ t ^[^-^(Dnm 

[0 0 0 6] 

^ V T^-^x 7 > ;^ fi^^T^DNAfl^KfigmiS-^rttt Wi- -5) PprA > ^ e ^ ffl 

^DNA«I^aff<7)1^m-&=^Ji'W L. S /jPprA^ K^'^tfDNAlI^if<7)1ti±\ffl ^ 

h^tt^-r'5C:t'^liSi:-r'?>o 
[0 0 0 7] 

< . m'^^^^<n^^^^ii^^m^^fzmmmm<r>i(k^m^m^ir^<i^MM%^^ 

fz^^^ "7"^ ^ ^ V ij 7^ ' "7 V-^T :3.'7 y 7^ ( De i nococcus r ad i odur ans ) ^ jfe 
PprA^ >^^°^W^DNAiI^TO5^^Cfg'a-^^^:. LTDNAiI^aifg|55?-U|g'a- L T^jPp 

[0 0 0 8] 

^ mtfzii^(7)m>nimAmmm^^^zm^^^. tLxdmrnwrnuid-iz^'kL 
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#fl 2003-026303 ^-v: 4/ 

[0 0 0 9] 
[0 0 1 01 

~mmzii\^^X^ ^§^mii. r-^y ny:^^ • ^v^r'^^^^^. ( Deinococcu 

s radiodurans ) ^^(D?ork9 /cii^eOKffH-^DNAfliHif^^mS-^^ 

[0 0 1 1 1 

dmmmi&Mi^^±'k^-t^mM^j:^y^^^M?prA^M.^^fzL. z<D^y/^^M^^ 

^'g-t->2)^.h^mmL7t (#^2001-246260-^) o 
[0 0 12] 

:tr::>.^y7.m^(D?prA^ Mt tzi±mA$M.wmu^i>z^^^-r^mi^i^-r 

[0 0 13] 

mmmm ^ x mmmw m^m^^m-kizii^ ij^^-a^T. ^lx^^ l tzmm 

'kmmAYMWJ^XWm.\^fz%. PprA^ y %.tfz\t^(7ym)k^'^tsmm.^X A 
y^a.^- hi-^Ciitcj; 0. PprA^ ^ ^'^^%tfz\t^(r>my\<r>m'^'k^^WM 
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#11 2 0 0 3—0 2 6 3 0 3 v : 5/ 

L T 7j< fn f t L 7t { C Pp r A ^ > / N° ^ K ^ Tt: { ± -e <7) if n- ^ ^ tf "t" -r > ^ ^ ^ - 
[0 0 141 

<7)^^^ < t ^ • ^Bff ^nfcDNAtif^O^ .h ^v^^ o DNAil^ttlf 2 

fzixm(7)i^mx^ c h m\m.mh^ v ^ \tmm.Wi is tt m o 4^ ^-■oi^fitjMH 

[0 0 15] 

2^l§0^t;i3V^T. DNAiI^|[flg|lclS'g-/!&t4^W-t^i5' (PprA) tJi. 
4£m<7)DNAtC(i^^-tJ:-r> DNA 1 ^iTOBffi^ ^ m)NA2:$:$I^UKff tC^MS^tC^-^-r -2) 

>/N°^KT'^>i)o t/i> PprA^' >/N*^g<7)®f>T-i:V>^*#'a'. PprA^ 
Klf>T-t?abo Titm^T^DNAtrJi^-g-iir-r^ DNA 1 ^§W8ffi3 i mDNA2:$:|I^8lfH#^ 
fi^iC^g-^-r^ ^(7)^v^^o i ^ 4^#m^^i-'5.PprA^ 1?ax.(i^SE 
Q ID NO: HC^^tL^r 5 y^K^iJ^^-t^ ^<7)T'*)^C<h75»^a^ L < . PprArJ' 
>^^•^gO»fn-^iDNAiI^»fg|5^^#^6^^^ISlaL|g^-r^vS14^^-r'2.SEQ ID 

NO: loT^ y^se^ijo— gpo^-k^v^^o 
[0 0 16] 

^(7) J: ^ ^DNA§I^ifgB53-^#^fi^t;EfSjL$g'^i-^il&14^^i->i)PprA^5' >/n° 

Simon (Protein Purification Techniques: A Practical Approach, The Practi 
cal Approach Series, 244, 2nd edition (2001)) , Simon (Protein Purificat 
ion Applications: A Practical Approach, The Practical Approach Series, 2 
45, 2nd edition (2001)) ^ Hardin (Cloning, (Jene Expression and Protein P 
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urification: Experimental Procedures and Process Rationale (2001)) ^ t.' 
tci^#Btc|Em$tLTv^>i,:^-^4^^'^j£ffl-t'5>^<hlcj: *#:a<Jlc(i#M2001-2 

[0 0 17] 

ffi#(Ci>!i-^n(i\ im.(7)y'y^-7- (^ijx.(i\ SEQ ID NO: 3i3J;D^SEQ ID NO: 
4) LTPCR^itCct ^i^mttzVprA^ h'-f^^^ KB£ 

?|J (SEQ ID NO: 2) pUC19 (Takara ShuzottSU) . pBluescript II KS (+) 
(Stratagenettf^) x pETSa (Novagentt^) m^OtiMO^C^ ^ -DMI<zm.^ji<is 
^ <!: J: o xmMx.^^ ^ - ^^^^ L. ^(r>m.^x.^i^ ^ - ^Sambrook:^ J: rMu 
ssel (Molecular Cloning: A Laboratory Manual, 3rd edition (2001)) ^ Hard 
in (Cloning, Gene Expression and Protein Purification: Experimental Proc 
edures and Process Rationale (2001)) ^ Brown (Essential Molecular Biolog 
y: A Practical Approach, Vol. 1, 2nd edition (2001)) ^j: tlzWB<iZ$l^^ 

mx-t^^tizx'oMmmi^^i'fmL. ^LT^of^sem^^. pprA^>/N° 

PprA^>/N-^^g (SEQ ID NO: 1) t:i'^m-t^Zt-^^X-^:ho Z<D X n Ki^J^miLfz 
PprA^>/N'^^W{i> *«?)fcm^^#^SM^T«S#L. ^^L^^m-T ^ ^ t X 

[0 0 18] 

:^^mizii\^^xii^hi>z^ DmmMmu^^mm^izmmLm'^ir^^n^m 

jtfE^-I^fi^^^^jSm: f)<«i-^75\ ^fzl,t±.^LfzX.n \iZ LxnhiifzVprk 

mit L T . nh:zt -h^x ^ h o 

[0 0 191 

^%mzii\^^x\t. >x^^x. mmwm^^iz^^^-tfzFprh^y^^^mtfz 
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mm 2003-026303 ^-v: 

[0 0 2 0] 

^■r>2.|^tC'ftffl-r'5.:^7fefe*i: Lr(±. Cy2. FITC. Alexa-350. (/^(iRhodam 

ine B^^^j$ffl-r^^ tTi^'T^. HTflCO^- y h ^j^ffli"^ ^ .h "C. ^^ICCti 

[0 0 2 1 1 

pprA^ ^c(i'?-o»fJttc*j-LT#^a^tcit'g--r^ c .h^&^-ei: ;2>^^^^ 

v^PprA^ >/^•^®t;^c(i■€-Oifn■^ J; < •^?#-L-C-9->7°>'U:*^^^*L. ov^-efjL 
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[0 0 2 2] 

pprA ^>^^^ntfzii^<Dm>niznLx #ma^ is-^^i- ^ <h t&^^-c # ^ ^t- <h 

■t y y > h (Fah. F (ab') 2^ Fab'^) T'^o-C^J:v>o ^i^'J^o- 

mm^ (CM L T . ummmmuii^mm^'^x^i^ ^^irh9 y^^^n (PprA) h ^ 
^mt. mmmmu^mM^'km^^^^-r^^y^^^n (pprA) ^^v^(i>e<7) 

[0 0 2 31 

m^it-t^fztfxD^^ii. mmi^m^mizis^^xmm<Dumzx^. -^mt-r 
ccD^ t'^m^xtfziit^^^i^^xmmir^h ^ t p-^>?> ^ <b7&^^t:- 

Wi$i^'&EM\i.7tm<^^'kKit. i^y^v-'yayij^y'S'-^ m.y^)^^ 

±.x<Dmit. 4 y-i^yi^y'u- h ±^(omyt^j: t(D^^im^^xm^^ ^ t-f)^ 
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mm 2003-026303 ^-i/ 

[0 0 2 41 

rA ^ > / N- ^ g ^ coif n- izmmB^ i<z^^-r hZt § ^ Jn;^ i (i :i tL i: 
[0 0 2 5] 

Amw mu^i^z^ ^ L TtzPprA > ^ ^• ^ K ^ ( ± CO ifM- * m -r ^ xfi ^ t i m 

[0 0 2 6] 
[0 0 2 7] 

mmmi Dmmmmmm^^iP:n^^-t^9y^-^^m (PorA) ^tm-t-^.-if) 

(1) PprA^ 

^ >/N°^«PprA(7)i^S5(i, #SI2001-246260-^m£mcOiiO l^tf ofjo 
[0 0 2 8] 

"7^-7 — 1 : 5' -gggcataata aaggccatat ggcaagggct aaagc-3' (SEQ ID NO: 3) 
isXiry'^4-r-2 : 5'-ttttggatcc tcagctctcg cgcaggccgt gc-3' (SEQ ID NO: 
4) ^mmLfz?CR^^\^\ 855 bpOrt-y^ V -t"^ y^yU-J^ (SEQ ID NO 
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: 2) ^W-r-SDCrAitfsT-^itiliiL. ^ tL^:^MSI§Jl^i5' ^ -pET3a (Novagen 
tti^) iZ^ih^. pETSpprAwt^^f^^L/Jo 
[0 0 2 9] 

ov^-r\ f^ML/jpETSpprAwty^;^ ^ K^fflv^T:^lt®BL21 (DE3) pLysS (No 
vagenttS^) ^ff^Kfili^ L. IS ^ (Dl^mm^W^ T > \^ > is XZ/^ a ^ Ay 
a^^3-;l.^^tfLBi&ltll (BD Bioscience^) tlt^L^ r^ft600 imX-<Dm.it 

h K. Takara ShuzottSSi) ^v^JnLT. 5^ M^T^If ig^^f o /jo 

[0 0 3 0] 

tfTtio M^Vy h ^?#MISW?t (20 mM Tris-HCK pH 8.0, 2 mM EDTA. ImM P 
MSF) [zmmLX^ m^m^^^^T-^fZo ov^t?, S.OOO rprntCiBV^TSO^^it'L^ 

[0 0 3 1] 

hMM. DEAE-f7 T n-;^CL-6B:^ ^ A ^ n-7 Y^'yy ^ ~ (Amersham Phannaci 
a Biotechtti^) . -fe-7 r ^ V ;VS-300r;i^?iJ§ (Amersham Pharmacia Biotechtt 
^ i3 J: Xf^ y (^ij y A ^ u-7 Y y y ^ - (Amersham Pharmac ia Biotechtt 

i^) ^fflv^Tfi$;iLT, m^^^mvpvk^ y^^^n^mmLtzo 

[0 0 3 2] 

(2) m^mm^°') ^u-±)v^^<Dmm 

[0 0 3 3] 

^#'bn;t:JfiLrf ^^T>^-'>Am:^Jta;|?f. rProtein A-tr "7 r o-X:* v 
A^n-r Wyy -i - (Amersham Biosciencestii^) . ii Xtf"^ ySiJ y A ^ u 
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-^VV^y^- (Amersham Biosciences^^) ^fflv^Tfflf^ Lfco ^(D^W:t L 

{i. rProteinA:^ ^ A ^'n-rhi^'^-y^ - ; Ix- >4(i. -=e7S:^vA^n-7hiJ'* 
[0 0 3 4] 

y y-fJT. - 7 v ^ 7 > X|fflia[*|io J: (^PifLRjil^lUmi*! (CHO-Kl) Iffl 

MiiiiporettM) \>z.'5'y^^^m^mmk. ±.mLfzi.n\izmm:\^tzmmfLW^m 
7 y :^(7)m'^wxiiPpTk^ y^^c^n-^miii^nfz:^K mnAMmi^mm^isxvm 

0-KmmxliPprA9yy^^m^^kli!iX^^£:^--ofz (112) o U~ym^ 
y =1 y ij 7 ' y i^:^ ■tjl ^ ; 1/- >2{i. f-^ 4 y y i7 7. • ^ v 

[0 0 3 5] 

Amersham Biosciencestfc^<7)Cy2 Ab Labelling Kit^rfflv^T. Cy2^J^;^-r 
[0 0 3 6] 

mm Lfz:!f^') i7U-± ;wt;L-PprA IgGtJLft: ^ ffl V ^ T . y I^BSJt ct 19 If *e ^ n ^ 
^■lr-r^-X/NA^:5'-|pmfi5^0^l»^fla (CHO-Kl) 1^1*1 <7)DNAiI^BIf<7)1t 

{±liE# 2003-3079075 
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[0 0 3 7] 

(1) mm(7)mm 

- (5%C02) -C^mLtzmm^m^^fZo i%TkT>(iy^P^(Di^m^T7.\£V-9- 
mit^mmiil (PBS (-) ) [ZX2W<k'l^Lfzo i%mk. PBS (-) H0.05%h';-7* 

\^y<Dm]SL^^r^^^^fzib\z^ ^^H10%FCS^'^tfHain's F12^ttl^^]!jnx.. ^ 
— UBfla ^ >^ ^ 1 X 106|=ffl^/ml 60 ^fflflg ^ # ?a ^ P i!i L o 
I 0 0 3 .8 ] 

E#35 mmv^r-P'rtHl^eL/c^ijtM®:^/-^'-:^'^^^ (24X24 mm) ±tc, p 
^L/j*ifl&??-M^v^^JPL. 37'CtCTC02-r >^a.^-^5'- (5%C02) X-2nnm 
:^//-f-;^;'^Xtc|fflfl&^^*$-tJ:;t:o $ H v -v - H*I^#:H10%FCS^^ 
tfHam's F12Jt^^]!jQx.. 37t:tC-CC02^ ^- (5%C02) -eiSBtrBli&S 

[0 0 3 9] 

(2) rm3M 

^MiiLTO. 0.5^ K 5. 30. 50, 75> iScfcCflGG Qy(D y ^^^MLfZo HS#t 
-r ^ Hi {i . M t ^f40i?gg| ^ ^ X. ^ ^ <!: T'tU^ L o 
[0 0 4 0] 

(3) moH^ 

;VAT;Ut'H KioiCI^SO mM EDTA=£-^tfl0 mM Tris-HCl (pH 7.6) ) ^i^Snt, 
4t:fCT3057^rBl^ h LTtio 

[0 0 4 1] 

(4) #fflflaM<7))|fe§§'ft 
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m^Lfzmmiy-^-yy T-1 do mM Iris-HCl (pH 7.6) . 10 mM MgCl2x 1 mM 
DTT) I^ZXU<mWL^j::^^h. mUX'5^m. 2mm^LfZo mm^. l/ug/m\ Pr 
otenase KiS Xm%SdSi^m]]Lfz^^ y y t -UmiJWL. m.M.l<ZX30fpmKJZ^^ 

0 >k^^X\ 1% Nonidet P40 (Rochett^) i'MmLfz^^ y y r -li:mUUL. 37 

vizx9o^m^>^^^-h'r^^tizx^. mmm^mm^^fzo ^hK. 

/^•yy r-UZXl^<mt4L^j:^^h. M^^XS^m. smM^LfZo 
[0 0 4 2] 

(5) DNA$I^ifigM^^?Sr14^^-r^ ^ yy^^Mi^zx^bmm 

^mmL. 37V\,zx6o^mru y ^y^^'^j^fz^ ^coi^. mm^zmmmi- (i 

) ^mttcL-CiSML7t:DNA$I^ilflSlt|g^f$14*;t1-^^ (PprA) ^2 

50 ng/ml t J: ^ (Cy^ -y y r -2 (10 mM Tris-HCl (pH 7.6) . 10 mM MgCl2. 

1 mM DTT. 0.1%BSA) tc^f^ L/c^vS^» L. 37t:tCT60'-^K-r > + h 
LfZo >k^^X\ ^R!Z^(D?prA^ >^^^^imi:i-^fzi^K. 0.5%Triton X-100 
^muLfz^^y y T -2l<ZX$i<mWL^j::^^i>>. m^^X5^m. 2Ili-^^L/io 

[0 0 4 31 

(6) m^mmLfzigQ^jimzx^ieim 

mmi^zmmmi- (2) tmmizLxmmLfzCY2mmiiLFprA igG^xi^i2jug/mi 

t^j:^X') lZ/< y y T -2f^X^mLfzmm^imnL. m±L^£^^h37Vl,ZX60 
h LfZo >k^^X. ^Kf:iS<DiXi^^J^.^-r^fzibliZ^ 0.5%Trito 
nl-m^^tf^^yyT~2{ZXm<mWL^j:-A^h. m7S.X5^m. 2m^^LfZo 
[0 0 4 4] 

(7) mytmmmi>zj;:^mmtmit^mmm 

^^tC0.1//g/ml Dmmw.^:muLxm^'^in':>fz^k. :^y^ V^ry^^Km 

(0.5%p--7^-U>'vT^ ^^^-^tfi^'j-tn-;!/) ^i^TL. %m 
ii^Xhti:\^^Xn Kmm.i)^mmLfziJ^^-if^y.^m^. ii^Wm^fti:^^ ^ n \zm 
XnxiJ ^"^-ii'y :^<DMm^m.^fzo DAPI (®)^i&ft360 nm) afe^v^(iCy2 (W) 
fe?^ft489 nm) t^-^^b-t^T "7 ^ ;u - L. :^*MISl^^*fflv^T||^'^tf o 

ttllE#2 003-307907 5 
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fzo nhiXfz1k%i^^±)\^{iQniii ^'7\iZX. m.f^LfZo ^<D^^. DAPIiCj:^ 

(ma) o 

[0 0 4 51 

instep L/i^K^^t;. Cy2<om7fe5^JS ^Kinetic Imagingtt^(7)P*lr V -7 hK 
omet4. O^fflv^rilJ^ L/Co ^(D^^. CH0-Kl^fl&I*J(^DNA$I^»f»<7) y mW^'^ 

mmux-^fz ((114) o 

[0 0 4 6] 

^-^hifn.i!^-^m\^^fzmmMmmm.^ h j > rl^(DDNA$g^aBlft^aj'^ 

L Tt: IgGjiLl* ^ ffl V ^ T . 7 #aBS|t if ^ilh CHO-Kl ^ h > K 'j TDNAODN 
AlI^©f<7)1tm^flHov^T^i-o 
[0 0 4 7] 

*Wy2- (1) <h|lHitc L-Cil^L7t::^/^--7^'-7;^i;^^$^i:7t:CH0-Kl|fflHat; 
, ^ h =r > K i; T ^ #^6^ tC^fe-r ^ i: ^ ^ ^^fe^Mi toRed (Mj^'^ftS 
60 nm ; Doj in kagakutt^) ^H-jiJglOO vMt ^^h^ d izmML^ 37t:t3TC02^ 
y^^^~^~ (5%C02) -e6053'rB^^«LfCo ^»J2- (2) t|WI;jttc 

itf^ii:*>tc^MW- (3) iiMtcLT. m^@^L/co @^L/im^^j& 

m2- (4) l3^-r^^-;/7r-HCT^<tif|iL^75^''b. ^^S-CS^P^. 2llI?5fe?^L7t: 
o >k^^X\ l%Nonidet P40 (Rochett^) tr^is^'^y y r -UmiJUL. 37X:i>ZX 

mwL^j:^^h^ m'&r^5^m. smm^Lfzo 

[0 0 4 8] 

nmm2- (5) tmrn^zLx^ -xt^ y^^yttzm. mmi>zmmmi- (d kx 
mmLfzdmmwm^^mm • is-^fStt^w-r^pprA^^ >/^°^K^l;t/g/mli:;^^ 

X 9 U/^ y 7T-2tc^f^L/cv#?iK=&i^iDL> 37t:tlT60:^r^-r h L 

^v^-e, 0.5%Triton X-100^?3^SPL/i/^';'-7r-2tCT^<ti£if L^:;6^'^. 
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M?aT'55^PHi. 2mm^Ltzo r^m^. mmmi- (2) i,zxmm:LtzCy2mm^°') ^ 

n --f-JV^Ji-PprA Ig^a^^S/u g/mlt^j:^Xn y 7 t -2(1^T'#f^ L fzmf^ 

tm^^^^i:-r^fzi^{Z^ 0.5%Triton l-100^mmLfzy< y y r ~2l<zxm<mW 
L^j::^^h. M?a-e5^^> 2|ilv5fe?#- L/Jo 
[0 0 4 9] 

^'^t;^ *»J2- (7) tmWzLXDAPHZ X ^ -^^^^^ 7.y4 I'' if' ^ 7. {Z-r 

'y > V tmitmi^mi^zx ^mmin^fzo m^tmm^mmii. dapi. cy2. 

%hfifz1kit'y<fi-)^\tCQ\)ii>^'7\zxW%^LfZo -^O^^, MitoRedm:;^^ h 
3 > K 'j T tfO^^ft <!: Cy2ft:^^— 5:^ L . ^ h n > K 'J T I*I(7)DNA$I^®f ^ 
|^tai--5>C<i:;6^^tr^/jCi:7i>^'^$tL7t: (US) o ^h\iZ^ 7 «^*OJttjni;#v^Cy2 

yiiM^#tt^)«ifs-e§fjc<h7{i^'^^n/i (me) o 

[0 0 5 0] 

X • 7 v:4-T-*i7 >XPprA^ fc{i-!-OKff>ti3 iOT'prAiJ' 

[0 0 5 1 1 

^i§0^ (i . h^m^f^^ fz i^mmm ^m^^tz -mmmmm * \zu.^^ 

in vitroiS J: D*Hn w\woXl^^-t ^ Z.ti)^X^. m ^\tTk\iim^^^.Xm 
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[0 0 5 2] 

[0 0 5 3] 

^hiz^ :^§tm a . mmmM ^zx iomk{z-^x.hfitz v ^ - v ^ mm l . m. 

^mnmrz. wcmmM:izn-t^mAwm<7)i^^iSLt:^^i>z^P^m-t^ zti!)^x 
§ ^ ^ h lb . Dmrnmrn'^ ^\^m^-ry ^^^lu t^^-otz mmmiu t^z'n l t . 
-€-(7)'; 7.^mm<7yfzi^(D±m%mtft LxdMmwm<Dmm'^mm-t^miziim 
m^mx$>^o 

[0 0 5 4] 

[se^ij^l 

<110> Japan Atomic Energy Research Institute 

<120> A method for effectively determining DNA strand abscission. 
<130> 030217 
<160> 4 

<200> 1 

<211> 284 

<212> PRT 

<213> Deinococcus radiodurans, strain KD8301 
<220> 

<223> Amino acid sequence of DNA repair promoting protein, PprA, of Dei 
nococcus radiodurans, strain 10)8301. 

<400> 1 
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atg gca agg get aaa gca aaa gac caa acg gac ggc ate tac gee gee 48 
Met Ala Arg Ala Lys Ala Lys Asp Gin Thr Asp Gly He Tyr Ala Ala 

15 10 15 

ttc gac acc ttg atg age acg gcg ggc gtg gac age cag ate gee gee 96 
Phe Asp Thr Leu Met Ser Thr Ala Gly Val Asp Ser Gin He Ala Ala 

20 25 30 

etc gee gcg agt gag gee gac gcg ggc acg ctg gac gcg gcg etc acg 144 
Leu Ala Ala Ser Glu Ala Asp Ala Gly Thr Leu Asp Ala Ala Leu Thr 

35 40 45 

cag tee ttg caa gaa gcg cag ggg cgc tgg ggg ctg ggg ctg cac cac 192 
Gin Ser Leu Gin Glu Ala Gin Gly Arg Trp Gly Leu Gly Leu His His 

50 55 60 

ctg cgc cat gag gcg egg ctg acc gac gac ggc gac ate gaa att ctg 240 
Leu Arg His Glu Ala Arg Leu Thr Asp Asp Gly Asp He Glu He Leu 
65 70 75 80 

acc gat ggc cgc cec age gee cgc gtg age gag ggc ttc gga gca etc 288 
Thr Asp Gly Arg Pro Ser Ala Arg Val Ser Glu Gly Phe Gly Ala Leu 

85 90 95 

gcg cag gee tac gcg cec atg cag gcg etc gac gaa cgc ggc ctg age 336 
Ala Gin Ala Tyr Ala Pro Met Gin Ala Leu Asp Glu Arg Gly Leu Ser 

100 105 110 

cag tgg gcg gcg etc ggc gag ggc tac cgc get cec ggc gac ttg ccg 384 
Gin Trp Ala Ala Leu Gly Glu Gly Tyr Arg Ala Pro Gly Asp Leu Pro 

115 120 125 

ttg gcg cag etc aag gtg ctg ate gag eae gee egc gac ttc gaa ace 432 
Leu Ala Gin Leu Lys Val Leu He Glu His Ala Arg Asp Phe Glu Thr 

130 135 140 

gac tgg teg gcg ggg egc ggc gaa aee ttt cag egc gtg tgg egc aag 480 
Asp Trp Ser Ala Gly Arg Gly Glu Thr Phe Gin Arg Val Trp Arg Lys 
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145 

ggc gac 
Gly Asp 

gcg etc 
Ala Leu 

gcc ttc 
Ala Phe 

ggc gcc 
Gly Ala 
210 
cag ctg 
Gin Leu 
225 

age gga 
Ser Gly 

acc gcc 
Thr Ala 

ctg tec 
Leu Ser 



acc ctg ttt 
Thr Leu Phe 
165 

tec gac get 
Ser Asp Ala 

180 
cag egt gag 
Gin Arg Glu 
195 

ctg etc ggg 
Leu Leu Gly 

cec gaa gcg 
Pro Glu Ala 

gcc gee gcc 
Ala Ala Ala 

245 

gee get gcg 
Ala Ala Ala 

260 
gaa gtg ctg 
Glu Val Leu 
275 



150 

gte gag 
Val Glu 

gcc tgg 
Ala Trp 

ctg atg 
Leu Met 

get cgc 
Ala Arg 
215 
eac ttc 
His Phe 
230 

cgc aac 
Arg Asn 

ctg gag 
Leu Glu 

egg eac 
Arg His 



gtg gee 
Val Ala 

gac gtg 
Asp Val 
185 
cgc cgc 
Arg Arg 
200 

eac gcc 
His Ala 

acc gtg 
Thr Val 

gee gag 
Ala Glu 

gaa tac 
Glu Tyr 
265 
ggc ctg 
Gly Leu 
280 



155 
egg cec 
Arg Pro 
170 

ate gee 
He Ala 

age gag 
Ser Glu 

ggg gcc 
Gly Ala 

cag gcg 
Gin Ala 
235 
gag tac 
Glu Tyr 
250 

cag ggc 
Gin Gly 

cgc gag 
Arg Glu 



gcg tee 
Ala Ser 

age ate 
Ser lie 

aag gac 
Lys Asp 
205 
aag gcc 
Lys Ala 
220 

ttc gtg 
Phe Val 

cgc gcg 
Arg Ala 

gtg acc 
Val Thr 

age tga 
Ser Sto 
285 



160 

gee gag gee 
Ala Glu Ala 

175 
aag gac cgc 
Lys Asp Arg 
190 

ggg atg etc 
Gly Met Leu 

aac etc gee 
Asn Leu Ala 

cag acc etc 
Gin Thr Leu 
240 

gee ctg aaa 
Ala Leu Lys 

255 
acc cgc caa 
Thr Arg Gin 
270 



528 



576 



624 



672 



720 



768 



816 



855 



<200> 2 
<211> 855 
<212> DNA 
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<213> Deinococcus radiodurans, strain KD8301 
<220> 

<223> Nucleotide sequence of DNA repair promoting protein, pprA, of Dei 
nococcus radiodurans, strain KD830L 

<400> 2 

atggcaaggg ctaaagcaaa agaccaaacg gacggcatct acgccgcctt cgacaccttg 60 
atgagcacgg cgggcgtgga cagccagatc gccgccctcg ccgcgagtga ggccgacgcg 120 
ggcacgctgg acgcggcgct cacgcagtcc ttgcaagaag cgcaggggcg ctgggggctg 180 
gggctgcacc acctgcgcca tgaggcgcgg ctgaccgacg acggcgacat cgaaattctg 240 
accgatggcc gccccagcgc ccgcgtgagc gagggcttcg gagcactcgc gcaggcctac 300 
gcgcccatgc aggcgctcga cgaacgcggc ctgagccagt gggcggcgct cggcgagggc 360 
taccgcgctc ccggcgactt gccgttggcg cagctcaagg tgctgatcga gcacgcccgc 420 
gacttcgaaa ccgactggtc ggcggggcgc ggcgaaacct ttcagcgcgt gtggcgcaag 480 
ggcgacaccc tgtttgtcga ggtggcccgg cccgcgtccg ccgaggccgc gctctccgac 540 
gctgcctggg acgtgatcgc cagcatcaag gaccgcgcct tccagcgtga gctgatgcgc 600 
cgcagcgaga aggacgggat gctcggcgcc ctgctcgggg ctcgccacgc cggggccaag 660 
gccaacctcg cccagctgcc cgaagcgcac ttcaccgtgc aggcgttcgt gcagaccctc 720 
agcggagccg ccgcccgcaa cgccgaggag taccgcgcgg ccctgaaaac cgccgccgct 780 
gcgctggagg aataccaggg cgtgaccacc cgccaactgt ccgaagtgct gcggcacggc 840 
ctgcgcgaga gctga 855 

<200> 3 

<211> 35 

<212> DNA 

<213> Artificial sequence 

<220> 

<223> Sense primer for amplifying pprA gene. 
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<400> 3 

gggcataata aaggccatat ggcaagggct aaagc 35 

<200> 4 
<211> 32 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Ant i sense primer for amplifying pprA gene. 

<400> 4 

ttttggatcc tcagctctcg cgcaggccgt gc 32 
U~yS : rProteinA:^ ^ A ^ n-r hVyy ^~ 

m (CHO-Ki) [HKidif^?prk^>/^^m<7)'yj^^^>ruyvmzx^^^m^ 

U->3: CHO-Kl#lflfl& 

[1113] I13(±. yl^HBMt^ j;;|,CH0-Mflar*lDNA§ItJ»f^3ov^T. DAPIom 
TfctlJ: f^^^^l^tbL/cft (A) , Cy2<7):^7fct^J: «9DNA$I^if^^^mL/ift (B) . 
i3J;m)APIi:Cy2<0^7fe^M^'^^-ti:/ift (C) ifj^iTo 

[11141 |114{i. 7 «^BS#ttCj;.&CH0-Kl*fflflaF«3DNAiI^iftCov>T. 
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[H 5 1 Iii5(i. 7 i^Bstti; J: ^CHO-Kim ^ Yuyy^) rnmk%%mm^^ 

mLtii^ (B) . mtoRed(D-mitt: X y) ^ h 3 K V T =^ltl±l L/jft (C) . is 

[HI 6 1 Ill6(i. y mmiiZ J: ^m-Kimm < > :3 > K U TI*lDNAiI^Klf Ico 
v>T. #BSJ^<7)^«tcibnt'6Cy20:^7feU«t l9DNA#I^Bfr^ttttl LTtzft (A) . 5 G 
yB?Jt:^*t7t«tciott^Cy2(7)m7tt;J: ^)DNA$I^aff^t^mL/jft (B) . 10 Gy 

0 Gymm^tifzmmi<zisi-f^cy2<D^^izx^dMmwm^^HiLfzm (d) 

-To 
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[ID 4] 



1.4 X 10* 



1.2 X 10* 



Y=— 7. 7231X2+1496. 4X+50056 
R2=0. 88 




20 40 

rm 



60 80 100 

(6y) 



[US] 
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